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Rice straw has been used as ruminant feed in many Asean countries although it is 
regarded as poor quality feed due to its low protein concentration and digestibility. It has 
been reported that the nutritive quality of rice straw varies among different varieties and 
is affected by environmental condition that determines its growth pattern. In view of the 
reports on the environmental effect on straw quality, this study was designed to evaluate 
the nutritive quality of rice straw with increasing application of nitrogen fertilizer. 
Samples of rice straw from two varieties, MR 21 1 and MR 21 9 which were grown under 
five levels of nitrogen fertilizer (0, 120, 160, 200 and 240 kg Nha) were harvested and 
analyzed for chemical composition and digestibility. The results showed that the straw 
nutritive quality was improved with nitrogen application. 
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Increases in the level of nitrogen fertilization were found to increase the straw crude 
protein significantly. The maximum nitrogen level at 240 kg N/ha was found to produce 
crude protein of 8.45%, which is above the level required for ruminant feed. The straw 
cell wall (NDF) and fiber (ADF) &tion were found to decrease significantly with 
nitrogen application. The organic matter digestibility was slightly lowered with 
increasing nitrogen level. The concentration of hemicellulose, cellulose, lignin (ADL), 
silica, organic matter, ash and the dry matter digestibility were not affected by the 
nitrogen fertilization level. In the agronomic characteristics and yield components, the 
level of nitrogen was shown to increase the tiller numbers, stem height, maturity, number 
of spikelets per panicle, total spikelets per square meter, grain and straw yield and total 
yield. 
There were significant varietal differences in the concentration of cell wall (NDF), 
hemicellulose, cellulose, lignin (ADL) and silica in rice straw, where MR 21 9 had higher 
cell wall (NDF), hemicellulose and cellulose concentration where as MR 21 1 had higher 
amount of lignin (ADL) and silica in the straw. In the agronomic characteristics, MR 219 
had higher number of tillers per plant, total panicles per square meter, total spikelets per 
square meter, grain yield, total yield and grain: straw ratio where as MR 21 1 had shorter 
stem height, maturity period and higher leaf: stem ratio. Both varieties were shown to 
produce straw with improved nutritive quality. In comparison between the two varieties, 
MR 219 is superior to MI2 21 1 in view of its higher grain yield and grain: straw ratio. 
The grain and straw yield were positively correlated with the straw crude protein and 
digestibility and negatively correlated with the cell wall (NDF) and fiber (ADF) fraction. 
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Jerarni padi telah digunakan sebagai makanan ruminan di kebanyakan negara Asean 
meskipun ia dianggap sebagai makanan berkualiti rendah disebabkan oleh kandungan 
protein serta kadar pencernaannya yang rendah. Terdapat laporan mengatakan bahawa 
kualiti pemakanan pada jerami padi adalah berbeza mengikut varieti dan dipengaruhi 
oleh faktor persekitaran yang mempengaruhi pertumbuhannya. Memandangkan terdapat 
laporan mengenai kesan persekitaran ke atas kualiti jerami, kajian ini dilakukan untuk 
menilai kualiti pemakamn pada jerami padi dengan penggunaan baja nitrogen yang 
tinggi. 
Sampel jerami pad daripada dua varieti, MR 21 1 dan MR 219 yang ditanam di bawah 
lima kadar pembajaan nitrogen (0, 120, 160, 200 dan 240 kg N/ha) telah dituai dan 
dianalisis untuk kandungan kimia dan pencernaan. Keputusan menunjukkan bahawa 
kualiti pemakanan pada jerami telah bertambah baik dengan pembajaan nitrogen. 
Peningkatan penggunaan baja nitrogen didapati telah meningkatkan kandungan protein 
kasar di dalam jerami. Penggunaan baja nitrogen pada kadar maksimum 240 kg N/ha 
didapati menghasilkan protein kasar sebanyak 8.45%, iaitu memenuhi keperluan untuk 
makanan ruminan. Kandungan sel dinding (NDF) dan serat (ADF) didapati menurun 
serta kadar pencernaan bahan organik menurun sedikit dengan penggunan baja nitrogen. 
Kandungan hemiselulosa, selulosa, lignin (ADL), silika, bahan organik, abu dan kadar 
pencernaan bahan kering didapati tidak dipengaruhi oleh kadar pembajaan nitrogen. 
Dalam ciri agronomi serta komponen had,  kadar pembajaan nitrogen telah 
meningkatkan bilangan daun, ketinggian batang, umur matang, bilangan biji setangkai, 
jumlah biji semeter persegi, hasil padi dan jerami serta h a d  keseluruhan. 
Terdapat perbezaan yang signifikan di antara varieti di dalam kandungan sel dinding 
(NDF), hemiselulosa, selulosa, lignin (ADL) clan silika, di mana MR 219 mempunyai 
kandungan sel dinding (NDF), hemiselulosa dan selulosa yang lebih tinggi manakala MR 
21 1 mempunyai kandungan lignin (ADL) dan silika yang lebih tinggi. Dalam ciri-ciri 
agronomi, MR 219 mempunyai bilangan dam sepokok, jumlah tangkai semeter persegi, 
jumlah biji semeter persegi, h a d  padi, hasil keseluruhan dan nisbah padi: jerami yang 
lebih tinggi manakala MR 211 mempunyai batang lebih pendek, mur matang yang 
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singkat serta nisbah daun: batang yang lebih tinggi. Keduadua varieti didapati 
menghasilkan jerami dengan kualiti pemakanan yang lebih baik. Dalam perbandingan di 
antara kedua-dua varieti, MR 219 adalah lebih baik berbanding MR 211 kerana 
mempunyai hail padi dan nisbah padi: jerami yang lebih tinggi. 
Hai l  padi dan jerami didapati berkorelasi secara positif dengan kandungan protein kasar 
dan kadar pencemaan jerami serta berkorelasi secara negatif dengan kandungan sel 
dinding (NDF) dan serat (ADF). 
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CHAPTER 1 
INTRODUCTION 
Rice is the staple food for Malaysians. As population increases, there is need to increase 
the rice grain production to enhance food security. The target of the Ministry of 
Agriculture and Agro-based Industry Malaysia is to increase the rice grain yield fiom 
current average yield of 4.5 t/ha to 10 t/ha (MOA, 2004a). Among the steps that have 
been taken to achieve this target is the application of high levels of nitrogen fertilizer. 
Farmers are currently applying more than the recommended rate of 170 kg Nha as they 
believe that higher nitrogen levels are essential in maximizing grain yields (Alias and 
Manaf, 1993). 
In Malaysia, the rice breeding research has been focusing on improving the agronomic 
characteristics such as grain yield and quality. Research has generally concentrated on 
the importance of nitrogen in increasing the grain yield and the effects of nitrogen on the 
straw yield and quality have not been investigated. 
The 684 000 hectares of rice fields in Malaysia produced 1.3 million tomes of rice straw 
annually (MOA, 2004b). The burning of rice straw and stubble in Malaysian rice field 
still remain as cultural and current practice of its disposal. Since large amount of straw 
produced is disposed by burning which is not only wasting resources but also causing 
